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&\ (57) Abstract: A difference (43) between the output of a k-signal non-linear type low-pass filter (8g) and the output of an h-signal 
J£* non-linear low-pass filter (8r) is added (44) to the value of an h-th pixel signal (h(i j)) at a noted pixel position, to determine a k-th 
^ pixel signal (k(i j)) at a noted pixel position. At a portion having no correlation of color signals, loo, it is possible to perform a pixel 
interpolation of high precision and a pixel interpolation hard to receive the influences of noises. 
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©Gflf, mtf{G(i-l, j) +G(i+1, j) +G(i, j-1) +G(i, j + 1) }/4t#G 
G(i-1, j) +G (i+l, j) +G(i, j-l) +G (i, j + 1) }/4£fflV>5„ >fc*5. 

[0040] mmz7^^o\z.^nn^Mx^ix-i, j) tcGffi-^#£-r»i^ 

tt, (b)*©^y?-LfcH*&«©Gte#«:(i-i, 

«^»So fcfcU MTOK&v^Plf^tT^^ G(i-l, j)££Gjf 

o Gff ^nm&ft. mi2tmi3<DMM¥®fcx&x<Dm%iW;<n#BM*~- 

[0041] Rf9 f\ Bit ^f22*f Klfrf oL**W3Rj6SK©$*irv vfcl xfcfc, R{f -%<D 
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»tt-«d"tf*>o , -^-esg-rt^ (i) amy kkcs. 

[0043] BRl] 

CNF(i,j) = C(i,j)+f, £,a, J F{C<f-p,j-q)-C(i;/)] 

...(1) 

[0044] K*3V^ C«fefi#-C, Gff-5§\ Rfl^ Bft^V^tu6»"C*>5 0 CNF(i 

*>o*©BB«fli[©Jfe»«# I f[-] | <s^^^ibtL-rv^#^Picr^ 0 s« 

[0045] Ifefc^W^SlOtoV^-CttWi-So 

[0046] frttWaOft, 2&7G^y6i\ 6g, 6ta^tt*ffl&h,fcW*fc-!N\ 

jK£#g!lOW\ ^J^.OT22^-t-J:5(-, SW¥S42k, 42h % 4l£, ^fH$# 
&43^ JP jSt^44t» ^¥^45t^1"S„ 
[0047] jKR^Stfltt, 2&7C^y6r, 6g, 6b©5*><0— o&»ftU il^$nfc2^5c^ 
^•y6r, 6g, 6b*^tt*W$tbfcM*fS-^«r*n*^S44tiHfi(&-r5. 

5B^#®42kW:, P-^^7^;^8r, 8g, 8bO|ll^RNF % GNF, BNF£glj\ 
rttb<D5*>Olo$r3I^LTW^'t-5o ^#©42hfi, P-/<*:7-rA*8r, 8 g> 
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[0048] , 42k, 42hK£%mmZM'M^&45\Z£y)Mn£ftZ>o 

) xm^z) zm?*Mu mtR^m2ktfmk<D&<Dti-s <x7^?<D&jjkNF% 

[0049] mfrW-^-tkims ^¥-^42k-Cjl^$^cmkO#^^LPF{I-^kNFt % MR 

<D) (kNF-hNF)£*fc5 0 
[0050] M3M£44it % S^¥^41d^ttl^$tl2.iiJ^filh^, Mth^^430|±l^ (k 
NF— hNF) ^P^LT, ^rOfPh + r (kNF - hNF) 5r W^J f 5 C 
«^44(Dm^^^ra^M^^k(Dfe(Dfe^^iI(ffiF»^L-CjlV^ 

[0051] ±!B<D5ib, ^»n-/W^/^8r, 8g, 8b£, ^¥^42k, A2hhX\ ffim 

[0052] tfc, m^m4it. mtw^®i43t, i)m^&44t^£<o. ffimtt&mm&m 
\z&tfz>mh<D&<Dmmm%t, 4¥mmLPFmti<Dm(kNF-hNF)t^m^^x, 

\Z^n^-^(D^(^h(D^)(DmmiB^ht,m^W^43Xm^tcm(kNF-h 

nf) tmm-rz>z.b\z.£o, mmn^mmim^^m^ 

[0053] wwm^i&^iiw^ftfcM^ 

(6r, 6 g , 6b<D^-rtifr)\mnzti. mvzmtiffi?iifr(bMt)£hz> 0 
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[0054] OT. ±ebfcMM*»J!:ov^TSfeJ!:»UttW-r«. 

[0055] -Y^— ^fcyf-2t4, R, G, B©fe7-f/U^«S, *;ii€iX©W#©{fcWC*NSLT, 

n^mo\z£<o&mm&miz&rt%R, g, Bit #3Wfiw$^ w^^iuotu^ 

[0056] ±EOj;p^, ®4tt, HVm^ffi±^*3tt5G{f -^OlB^IJ^LfctO-CfeSo 

[0057] ^r^-C, Bfc<0J^ttfcfci£T?«, R, G, BCOfeff ^©aSfttCfliHdSfcS-fcSr^J 
fflbrpf**ira«rfT5^-CMIB»«Sr±rf«^t*^5o Sfefc* ffiH©#£v^ 

[0059] k(i, j)=h(i, j) + (kNF(i, j)-hNF(i. j)) -(2) 

[0060] 5£(2)K*3lvC, k(i, j)tt^-i^feyf-2±©J»W(i, j)(C*5V^, £»LfcfeflJ 
&gt*a<D&m -i-CfoS, kNF, hNFtt*^*lM*lttt(i, WJ^iaoii* 
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[0061] S;(2) fc^LfcjlttJiSOfcifcfcoV vt* 023, 024, 025, ig26£#J!iLTM 
■fr2<0lfin£l*«:l!B«U -ft5c*lRl*?»ttwai3l|[SrRjeL-CH«r^-t-. ±SPCT«L 

PFfiT^o rtib©@MLt, «f5H&g(i, j)JC*5»t5kfil#©Bi*»III*fT 

[0062] 023,K.i/EI24tt, kffi^ihffi^^t>fc±«ici"it!:ft«J:5l^kurv^t© 
^^o^v^kff ^Mf #^ttJW&#fi***U H25&T/026te, PI 
*fi#|!iy^X36Sja^Lfc»^^-r. 023&OTl25te, 

[0063] m23im&&mz£mmwmLtzffimtt%iF'r 0 ho, jmgtfcttskm 

TWc 0 -tftt>*>. k(i, j)£JUH-f3fc«>fc, ^OftgOhO, j)fS-^|C, (kLPF(i, j 
)-hLPF(i, }))^MWVX^tCo --"C, kLPFG, j)OM{-*5tt5kff 

^(oWfa—'^y^zmMtxb*). i^c<hLPF(i, j)«gjc4oft^ 

[0064] 023^«Mf ^ih{a-^^±ilfl^i£b{^5J:9^'fkLrv>5^, JE-fb©*^^ 
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tfj^kLPFSr^U fti»df4hfS^©i»^n-/^7-f/^m^ihLPFSr^o W# 
IHOffiBB««MSv xfcfckLPFtftfg -^K^hLPFtfMf ^;&^J2l^-eW:&< , ffi 

, h(i-2, j)^h(i+2, j)*t«*^ffi«^©*y^«T?W*lll!:#L"t«IMII 

[0065] *^«S(Cj;?,liimfflP^^-ett> H^MH^#^nw^7^V^8r, 8 

KMmm&-m^tcmbftz&\mmm£tix\^ 0 z.o>&\z.±myr:%iz& 
m®m'mz.b&x*z> 0 

[0066] m<om\z.^x^t^ 025, BI26iJ:(ifi#tcy-rx^^Lfc^^*3tt5®^ 
-1, j)©m^Mfc^X##£l,fc£-r3o Cl^^Xttkff^djqgSftSfcfck 
^^ikLPF«|^^{^fti^cr^1-^fe0/^X^^{f#^l!]^^^^ c ^(D{f^ 

met**. mmnm%-<nmwtv-/^yj;vmt)KLY>Fxhz> 0 m^mm 
mmtntw.%&%mo)\zx*'fo kLPF&Mx<Dmw&%rtx^z>itit>, o- 
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[0067] m26\m*mn<DMf&\z£z>Mmffim<ommir 0 m^s^xmrnsmm^o 

[0068] S^ffiffi^^^^oV^Tf^A^MPJ-rSo ®27^^#^10(b 
^^82 ; BM^4g(-*3tt5G{f (GonB) Sr^S/cfeCD^So 

XTy7S3 iGmm&W K&tfZRm ^-(RonG) zmtbz>tc$><Dmm 0 
XryZfSA ;G®^&jt(£&tt3B{f -5§-(BonG) ^jRfcSfcfe^^Slo 
*7^7°S5 ;RiU^M^fe^Bff (BonR) ^jfc&SfcfeO^So 
*7^:/S6 ; BW^gtC^ft^Rffi # (RonB) £jfc*5fc#>tf>#iSo 

Thfe(h=R, G. X^B)cDpj^{f -^^#&1-?)iij^®(-*3(t?.kfe(k=R, G, 

i-s<x<Dm0&u t-ov ^x n t>tiz> 0 
[oo69] iia^eo^^ia^i-^rtooytit^, im&±<Dir'<x(DW%{fcm<vt'< 
x<Dmm\z&ttz^&i,ti&<DMmm j %f)m?o 

[0070] £T , ^y7°Sl(D^»S{COV ^f&§fl-f 5„ Gff -^-<D#^o-/^^/^ 
Hl^(^> rNFttJ^J^s5-t^$>§ 0 ^*3 % rNFjftrnonlinear low-pass fil 
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[0071] uTOotff %-<DNFm?jbmi<D#m&v~'*x74/i'*8r\z£<>xwm£fi. wm 

tt*«s«J|t#«io»!:A*$n5. 

B^f4(i+n, j + m) (n, mtt#gO©<mfc#£-f-5fc«>, :jlO^(3)l«( 

2)l:ttJfiliflfi»s|W:5t>©i*«. 
[0072] G(i+n, j+m) =R(i+n, j+m) + (GNF(i+n, j+m) — RNF(i+n, j+m)) 
-(3) 

[0073] ei & o) \zxmm<D^nbntcGit^&v^n^hM^ir^Rmmit 

[0074] *Xy:/S2<Z>^l^S»5 0 *^:7S2ttBW*<&&fifc:^T&«PL 

fcGff^Mra«o Bflr-§-©NFtli^ttBll©*i»^n-/^7-f/W^8bJ:oT» 

)(^v^^;(4)(cj;oT^Ltti$^ 0 **3, B»iii(i+u, j+v) (u, v\mm<D 

[0075] G(i+u, j+v)=B(i+u, j+v) + (GNF(i+u, j+v)-BNF(i + u, j+v)) 
-(4) 

[0076] E|29(4, 5£(4) [Cj;^ffirfl^*#b^cGff ^gb^timmi-?>Biii^f5i 
©f£2&7ufft^-fo 029£te % ^(3)lZ.£5ffim<Dfa%grh^hX\s^ 0 5£(3) 

[0077] HkK, X7 L y7S3<DmfW!MK®Z>o ^xy^SS^Gffi^O^ttlC^V^^L 

£-Cgffi£*LS 0 GW*tt(i+u, j+m) (utt«», mtiim)iSLmt(i+n, j+v) (n 
tt*S%, v{i«)^{C#ft1-^fefe, 5£(5h 5£(6)fcj\ ^(2)ittffi«f[AS*45t 

[0078] R(i+u, j+m) =G(i+u, j + m) + (RNF(i + u, j+m) — GNF(i + u, j + m)) 
-(5) 

R(i+n, j+v)=C(i+n, j+v) + (RNF(i + n, j+v) -GNF(i+n, j+v)) 
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•••(6)' 

[0079] 030*4, 5£(5)3tt*i£(6) \z£&mw<Dl&Mk&hMzRfefr&ttiri?irittJ&1- 

[0080] **5, 5$(5):Jb\fclKi£(6) f'*5V vOkRNF, GNF«01©^ow^7^ 

f J:5l!i, ft£^SiOi;:-c£fflUtgi\ g bSr-S22fc5cp« i ty6g^W^U -Wi: 
IBtt^Lfc^,ff^#^n-/W^^8g^-Cl[ttJi-5rtt^So 
[0081] ^X5/7 P S4«it^a(-^o ^7 L 5/yS4«GS^C0M^joV^^^L 

fcBflr*«r*tM-r«. GW#©ttWC*5»t5Bft f-r4*(2)»!:ttVSfc*(7), 5S(8) 
teTjfm**!*. GlfltttG+u, j+m) (umm. mtt««(i+n, j+v) 
(ntt#&, v{4«)^fimt«&1-Sfc*, 5£(7)&tM;(8){2, ^(2)tlilg 

[0082] B(i+u, j + m) =G (i+u, j + m) + (BNF(i+u, j+m) — GNF(i+u, j + m)) 
-(7) 

B(i+n, j+v)=G(i+n, j+v) + (BNF(i+n, j+v) -GNF(i+n, j+v)) 
-(8) 

[0083] 031*2, &{7)RXtt(8) \z£%W$(Dl&%mbtlttBm tjrbt&tfrefttol&t 

5Gli3gMtC2?k7cWl!^ro 
[0084] *^(7)*5J;^(8) {C*3V^-Ct>BNF, GNFf4l3l<75#||^n-/ W^/V 

*8g, 8bfc£D3l^$;h,fclB(l87, 08)-C&5^ GNFfcoVvCfi, Xr^Sl** 

g^tu^u -i*wu:e»fiM*b*ia, ss^^n-/^7w^8g{cT^m-r 

[0085] *xy:/S50j5tg&SIK^So ^^y^S5l4BH*0^|SH:*5V ^Tjfci&L 

&h* 0 BW^teU+u, j+v) (u, vliffl|)fi||;#St5fci!), ^(9)tt> 5t(2)t 
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[0086] R(i+u, j+v) =G(i+u, j+v) + (RNF(i+u, j+v) — GNF (i+u, j+v)) 
"(9) 

[0087] 032«, ^ o) \z£zMm<D&&ftbtittRm ^bfc**i^ft#j£i-5BW*4fc 

Kfc* 5$ (9) lCi**tlHI©e*, 1-^T<0W5Sf©R{&-f-aSffil?o 
[0088] ^(9).K*5V^RNF, GNF(i±^L^c|glKD#^P-/^7^^8r, 

8g(U:9i£ffi£ftfdI(l£l6, H7)"C*>3#» GNF^ov^TIi, *xy:/Sl:}b\fcU* 

xy7°S2T^mbfcgr, gb£fflV>TjftfcK:gfflL"rfc«fcV\ RNFt>> ^Tj'/S 

3(CT^tttJLfcrg^V>Trr^«ttJL-CJ;V\ 
[0089] ^kK, *^yZfSG(Dfo%mm£®Z> 0 ^y^S6ttR®3(|(0<4ttlC*3V ^X^^L 

W^^So RW*tt(i+n, j+m) (n, mHrt^#1Ifc#*E^$fc«>* rtU'#V^ 
(10) tt, ^(2)^r4jas«tt#IW:5 , t>©t*5. 

[0090] B(i+n, j + m)=G(i+n, j + m) + (BNF(i+n, j+m) -GNF(i+n, j + m)) 
•••(10) 

[0091] H33tt, it do) \zx^mm<D^nbtitcBm^bT^^tin^'r^Rmmit 

m.\^21k7cm^ir 0 H33KH4*^ ^(7)^^(8) K£5M<^m#£>ftfcB 
ft #bgd5^^tl^1-?>GjiI^4®^^^tl-C V ^ 0 3S (7) &t*£ (8) 
&3<^ 5£(10) ■T'<TO®^<75B«#dSffi5o 
[0092] fc*5, it (10) {C*3VN-CbBNF, GNFtt±^Lfc01©*H^o— /^7^/V^8g 

% 8bf£j;9l?ffi£*tfdii(ia7, H8)-C&5#, GNF(ioi>Tli, ^^/Sl&Jitf 

^s7s2x*&mi,tcffirmgu gb&m^xmtz\z.&mLxt>&\ tit, bnf^, 

^7 1 ^S4^•C^tt^Lfcffl^ffibg^fflV^rfrfe^C^ttJL-CiV^ 0 

[0093] &±.^y-7Slfrb*7-v-7SG<DU 3?tc£9> &mm\Z.&^X!K&Ut&ffi%& 

mmu ±mm<nR, g, bis w#wi3„ 
[0094] ±m^ttx*®mz'K?t. #fe«#(R, c, b) ^Mii^fcsttfi, tin* 
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[0095] ft, JUEoWcfcwc, &&<oi^Z£j&ttMFfnm24\zwLtc.mi¥iz.$tZ>h 

[0096] *fc, ^mw,(Dmmxit0m^-^y^^^^^x2^<Dy^/^vy^ 

[0097] ^^#^10(C-Cff 9^(3)^^(10) [C^LfcHlfM{0^6$[ 

^\ttti\m7£tth<Dx\zte<y7hv-*Tiz.xmnznm.xh&\ 
[0098] mmmm2. 

mmmmttM&mmo±fc&)MMx mi\^-r?t<xh?>t)K »»^®io 

tiX-mttZo 

[0099] JtSf#¥«!46W:, 3l^#^42kT^^$tl/c^kO#^^LPF{f -^kNFtf), )i 

[0100] ^^¥^47«, Sft^Stf lj5»fcffl#&h*W*flSh^ JtH-*¥®460 W^J (k 
NF/hNF)££5flgU *(W»hX (kNF-hNF)^tti^-t^o m&^®47<Dmfi 

[Old] ±&<D*>h, »^®4it, JtH-JJ^gNe*, **^®47iH:j:»), *tra*Hfem 

*Mt*5lt5^h<Dfe<0ifftRft^, &mMLPFMfi<D)t (kNF/hNF) 
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[0102] mmimmm^vnm^ntcmrm\m^f^k(D^<Dmmm^otc^(D2^7L 
[0103] ^mm<Dmmhmm<Dmmitmm^ ffim&mttMm%<ni&i%<Dmt&for*(D 

o 

[0104] k(i, j)=h(i, j)x(kNF(i, j)/hNF(i, j)) -(11) 

[0105] jSdDK&v^-Cs m2)tmmzk(i, i)\t^^-^±y^-2±<Dmm(i, j)(^v> 

•C, ^&Lfcfe{f ^Cife^ M$ft3&{f %X»hZo h(i, j) ft (i, j)<D{£®CT& 
ft&1-Z>, SP^WUE^KD-feff ^"Cfc5„ kNF, hNFI^tbm®^g(i, j)^ 

[0106] f^Lfc^W^<7>lC*£oV vt, 035, 036, g|37 x |H38^#^Lri^ 

®LfcOte#£:7^*Oi2^K*fc!?> hteh®?^ k«k®^, ) n 

#b^ck{f -^tWiff -§-0®^{f ^S-Cfe?. 0 ft$c, dtt^ft^ftkif -5|\ hff 
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[0107] |§|35&tfEI36te, kfi %khm^ttfkt>lz±Mlz\!hlzteZ&lz.mkl>X^Z>h<D 

[0108] ««m{£Ty^fcJ;9fm&^ 

[0109] k(i, j):h(i, j)=kLPF(i, j):hLPF(i, j) -(12) 

[0110] ^(12)^^1-^, hM^O^a, j)(^ttSk(i, j)<Dff ^t^,(13)Xm 

-r-t&x%% 0 

[0111] k(i, j)=h(i, j)XkLPF(i, j)/hLPF(i, j) - (13) 

[0112] 5£(i3) \-m&<Dmffi&)tef$t$,xMm -^(Dm\:\^^m^n^m^x,xm 

So 

[0113] BPib, 035-riiklf ^hffi ^tf±W^a&£Z>£y^mkLX\,^j)K mt<D& 

o<D{f-^-F^(DtBM©^-^V^tt/jN$V\ H35tp(Dft^c{ik{f^-0||^n-/N 0 ^^ 
;U^(DtiitlkLPF^U ftadtth{f-^oa^n-/^7^^W^hLPF^1- 0 
ff -^OfflB^q&V^c&kLPF<Dm-^ 

h(i-2, j)^h(i+2, DtirMtefin ^mto^y^MXitMm^MLxm 

[oii4] *mi&<DMmz.£mmffifflttx\*, mmmm^mr^-^y^/^8u 8 

g, 8b<DfiI^V^o El36(ce.^^J^i- 0 010, |glll^Uc#^p-/N 0 
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[0115] sij<D^j(c:ov^-c^i-o 037, w38\z\*mttMxi!>sm&vizittte&vzmm 

W£ft5 0 ftj^d^MI^^n-/W^/^m^hLPFT^5 0 ^(13) 
fc«*^T^»fenSkm#©W**M*ii/tflKra*iH] (O) l-T^-Tc kLPF# 

y-rxcDj^#^{trv^fc*, G-2, jh a, j)&tti;::fctt5H*ffiiBi£)h,fctera: 

[0116] EI38^ii^:M(D^^<J:§»^ttPfl^f!l^i-o HHc&^TMefikffi *t<D 

. nf&^i- 0 m37tmc<km ^ma- i, fifDmrntm^xM^mn^fimz 

tvtv^o m 10, |llll^Uc#»D--/^7^^T14ff-^(D^'(b/5^#VN < i: 

\m\< ^mixcD^tm^mt ( ac x) imzz ftmx&n 
hft&o io-c, ^(ii)^<Ltcmmzxj£&t>tiz>mmmm ^n. iehc&ivc 
(o) ^-rj;p(-M^3£VN{it-cffl^$nr*5«9. y^rx^flr -w^um^ 
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[0117] mmffim<D&mt, mb<mmkmmz, H27©7cr-^-ht*-r#«i-c 
nt>tiz>o m27[z.Bir£5^ mmmowm*. Q^otm&^ts,, ^^6oo^a 

[0118] &^mfc&mm^&zMftmmw-rz> 0 *i\ ^r, g, b<z>#» 

[0119] £1* , ^xy^SlO^^SKCOV^BJ-f So GiB^<DNFmt)itmi<D0m^ 

o-/W^^8glcJ;oT^W^^W^m^^^lO{cA^$^o 
[0120] |^#^Rm#ONFtli^t>Ell(D#»n-/^7^^8r[^J:o-C^tll$tl, Hffl 

, RB^«(i+n, j+m) (n, mfc^W) ^M^frf Sfcft > itl(C#V^(14) 

[0121] G(i+n, j+m)=R(i+n, j+m) X (GNF (i+n, j+m)/RNF(i+n, j+m)) 
•••(14) 

[0122] |U28te, ^ (14) \z£%m$<Dm%mbtltcGm^gr£%h?httfc1-%Rmmti 

[0123] m^s ^v7s2(DmMtim\mz>o *T^s2teBH^o{£§^:joi^&L 
(n)^v^^;(i5) ^oT^w^ti^o Bmmna+u, j+v) (u, vttm 

[0124] G(i+u, j+v)=B(i+u, j+v) X (GNF(i+u, j+v)/BNF(i+u, j+v)) 
-(15) 

[0125] m2m, 5£(15) \Z£Z>mmO&%&btltz.Gm %rg,btttl?tlMfo1-%Bm% 
M(C2^7C^(^-ro I2l29tdtt, ^(14)^j;Sffi^0^gr^$^TV^o ^ 
(14) ££5, RiUUfM^Gjf -^(DM, -S.l*£(15) {££5, BM^m(-*5(t5 
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